DOOR FOR VEHICLE 



BACKGROUND OF THE INVENTION 
Cross Reference to Related Application 

This non-provisional application incorporates by 
reference the subject matter of Application No . 2002-341784 
filed in Japan on November 26, 2002, on which a priority 
claim is based under 35 U.S.C. §119(a). 

Field of the Invention 

The present invention relates to a side door in a 
vehicle, and more particularly to a structure of a side 
door that provides many advantages in its manufacture. 
Description of the Related Art 

As shown in Fig. 7, in a conventional side door 1 
in a vehicle, an outer panel 2 and an inner panel 3 for 
respectively forming a contour of the door 1 are disposed 
in such a manner as to be spaced apart from each other in 
the transverse direction of the vehicle. Peripheral edges 
of the outer panel 2 and the inner panel 3 are connected 
to each other at such as vehicle front and rear sides and 
lower sides thereof. Further, reinforcing members such 
as a belt line reinforcement 4, a hinge reinforcement 5, 
and a latch reinforcement 6 are disposed between the outer 
panel 2 and the inner panel 3. A pair of side impact bars 
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9 are secured at their one ends to the hinge reinforcement 
5 by means of a pair of front brackets 7, and are secured 
at their other ends to vehicle rear-side end portions of 
the inner panel 3 by means of a pair of rear brackets 8. 
The side impact bars 9 are arranged to enhance the rigidity 
of the door 1 as a whole and support an impact to which 
the door 1 is subjected during a collision of the vehicle. 

However, in the case of such a structure, since the 
brackets and reinforcements are fabricated separately, the 
number of component parts increases . For this reason, when 
the individual brackets and reinforcements are 
manufactured, high manufacturing accuracy is required to 
ensure high accuracy of the shape and position after the 
assembly of the reinforcements. Further, attaching 
accuracy at the time when the brackets and reinforcements 
are attached to the door is also required. Accordingly, 
large numbers of manufacturing steps and operations are 
needed to satisfy these requirements. In addition, since 
the number of component parts increases, the man-hour of 
managing components also increases. Furthermore, since 
the respective reinforcing members are disposed on the 
inner panel 3 in a dispersed manner, the efficiency for 
securing the strength of the door is not good. Also, since 
joining portions necessary for attaching the brackets 
become dual structure, there has been a problem in that 
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the weight of the door as a whole increases, and the cost 
required for manufacturing the door 1 increases. 

As a door for a vehicle, a technique disclosed in 
JP-A-2001-3284 30 is conventionally known. In this 
conventional technique, a framework is disposed between 
a door inner cover and a door outer plate. However, the 
framework in this conventional technique has a triangular 
ring shape which is not affected by the shape of the door 
inner cover or the door outer plate. Accordingly, this 
framework does not adopt a structure conforming to the door 
shape in a lower portion of the door, so that it is not 
able to sufficiently reinforce the door as a whole. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide 
a structure for reinforcing the door with high efficiency 
to increase the rigidity of the door for a vehicle and for 
reducing the manufacturing cost. 

Inadoor fora vehicle in accordance with the invention, 
a door reinforcement is formed in a perimeter shape shaped 
in conformity with the contour of the door. This door 
reinforcement serves as reinforcing members such as a belt 
line reinforcement and a hinge reinforcement as well as 
brackets. Therefore, it is possible to reduce man-hour 
for preparing large kinds of reinforcing members such as 
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the belt line reinforcement and the hinge reinforcement 
as well as brackets as in the conventional manner. As a 
result, it is possible to easily and substantially reduce 
the number of component parts. As the accuracy of the door 
reinforcement itself which is a single item component is 
enhanced, the accuracy of the respective portions of the 
door can be easily ensured, and man-hour for manufacturing 
the door can be reduced. In addition, since the door 
reinforcement is formed in a perimeter shape shaped in 
conformity with the door shape, the door reinforcement is 
able to reinforce the entire door, and the rigidity of the 
door can be enhanced easily. The perimeter shape may have 
a counter shaped almost like a polygon such as a 
substantially square . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic exploded perspective view 
showing an embodiment of the invention; 

Fig. 2 is an enlarged vertical cross-sectional view 
taken along line II - II in Fig. 1; 

Fig. 3 is an enlarged vertical cross- sect ional view 
taken along line III - III in Fig. 1; 

Fig. 4 is an enlarged vertical cros s- sect ional view 
taken along line IV - IV in Fig. 1; 

Fig. 5 is an enlarged vertical cross-sectional view 
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taken along line V - V in Fig. 1; 

Fig. 6 is a diagram illustrating a modification of 
the embodiment shown in Fig. 5; and 

Fig. 7 is a schematic side perspective view of a 
conventional door. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the present invention will be 
described with reference to the accompanying drawings. 

As shown in Fig. 1, a door 10 for a vehicle includes 
an outer panel 11 for forming the contour of the door 10, 
a door reinforcement 12 formed in a perimeter shape shaped 
in conformity with the contour of the door 10, and a 
substantially U-shaped inner panel 13 which is upwardly 
open. The outer panel 11, the door reinforcement 12, and 
the inner panel 1 3 are arranged in that order f rom the vehicle 
compartment outer side. 

As shown in Fig. 2, a lower lateral wall 121, which 
is a portion of the door reinforcement 12, is welded at 
its inner peripheral side edge 121a and its outer peripheral 
side edge 121b, respectively, to a lower end portion 131 
of the inner panel. Consequently, a closed section 141 
is formed as a box-shaped section by the lower lateral wall 
121 of the door reinforcement and the lower end portion 
131 of the inner panel. 
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The "box-shaped section" is not limited to a 
particular shape. It may include a contour shaped like a 
letter "C" or "U" . 

As shown in Fig. 3, a front vertical wall 122, which 
is a portion of the door reinforcement 12, is welded at 
its inner peripheral side edge 122a to the outer panel 11, 
and is welded at its outer peripheral side edge 122b to 
a front end portion 132 of the inner panel 13. As a result, 
a box-shaped section is formed by the front vertical wall 
122 of the door reinforcement and the front end portion 
132 of the inner panel. 

Further, as shown in Fig. 4, a rear vertical wall 
123, which is a portion of the door reinforcement 12, is 
welded in a superposed manner to a rear end portion 133 
of the inner panel. 

As shown in Fig. 5, an outer peripheral side edge 
124b of an upper lateral wall 124, which is a portion of 
the door reinforcement 12, is fixed to an upper end portion 
111 of the outer panel by hemming. Further, an inner 
peripheral side edge 124a of the upper lateral wall 124 
is bonded to the outer panel 11. Furthermore, as shown 
in Fig. 6, the outer peripheral side edge 124b of the upper 
lateral wall 124, which is a portion of the door 
reinforcement 12, may be welded to the upper end portion 
111 of the outer panel. 
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Thus, the door reinforcement 12 forms at its lower 
lateral wall 121 a cross section in cooperation with the 
inner panel 13, and forms at its front vertical wall 122 
and its rear vertical wall 123 respectively a box-shaped 
section which is open to the inner peripheral side. 
Furthermore, the door reinforcement 12 forms at its upper 
lateral wall 12 a closed section in cooperation with the 
outer panel 1 1 . 

In this manner, a framework 15 of the door 10 is formed 
by the door reinforcement 12 and the inner panel 13. 

In addition, the space which is defined in the 
transverse direction of the vehicle between the upper 
lateral wall 124 and the inner panel 13 is used as a space 
for inserting or accommodating a door window and a window 
regulator module which are not shown. Vehicle 
longitudinal-direction edges (front and rear edges) and 
upper and lower edges of the outer panel 11 are respectively 
fixed to outer peripheral edges of the framework 15 by 
hemming . 

Further, both ends of each of a pair of side impact 
bars 16 are welded or fused to the vehicle front vertical 
wall 122 and the vehicle rear vertical wall 123 of the door 
reinforcement 12, respectively. A door hinge 17 is 
attached to the vehicle front vertical wall 122, and an 
unillustrated door latch is attached to the vehicle rear 
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vertical wall 123. 

The door structure having such a construction 
provides the following advantages. 

First, the door reinforcement 12 has a door 
reinforcing function which is conventionally performed by 
such as abelt line reinforcement 4 and a hinge reinforcement 
5. Further, both vertical walls 122 and 123 of the door 
reinforcement 12 respectively fix both ends of the side 
impact bars 16. Consequently, in comparison with the 
conventional structure, it is possible to substantially 
reduce the number of various reinforcement parts necessary 
for reinforcing the door 10. Further, since the 
reinforcement consists of only the door reinforcement 12, 
if the manufacturing accuracy of the door reinforcement 
12 itself is made accurate, the attaching accuracy of such 
as the door hinge and the side impact bars 16 which are 
attached to this door reinforcement is naturally enhanced. 
Also, the reduction in the number of component parts makes 
it possible to substantially reduce man-hour for managing 
components , so that it is possible to easily reduce man-hour 
required for manufacturing the door 10. 

In addition, since the door reinforcement 12 is formed 
in the perimeter shape, the load applied to the door 
reinforcement 12 can be distributed uniformly to the entire 
door reinforcement 12, thereby making it possible to 
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efficiently support the load. For this reason, it is 
possible to easily enhance the rigidity of the door 
reinforcement 12, making it possible to reliably increase 
the strength as the door framework 15. Further, since the 
door reinforcement 12 is formed in conformity with the door 
shape, the entire door can be reinforced and supported. 
Since the outer panel 11 is not formed as a framework member 
but is made to function as a mere decorative panel, the 
degree of freedom of the shape of the outer panel increases, 
and its design feature improves. 

Since it is possible to omit joining portions of the 
dual structure conventionally required for attaching 
brackets and the like, it becomes possible to lower the 
weight of the door 10 as a whole. 

Furthermore, the inner panel 13 has a substantially 
U-shaped configuration which is upwardly open wide, and 
if comparison is made with the conventional case where the 
inner panel forms the contour of the door, the weight can 
be easily lowered. In this aspect as well, it becomes 
possible to attain a reduction in the weight of the door 
10 as a whole. 

Namely, there is a large advantage in that the cost 
necessary for manufacturing the door 10 can be easily 
lowered byvirtueof the reduction in the number of component 
parts and man-hour for managing components, improvement 
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in the parts attaching accuracy, the increase in the 
strength of the door framework 15, the lowering of the weight , 
and the like. 

Although in the above-described embodiment the door 
reinforcement 12 completely integrates the conventional 
hinge reinforcement, a separate hinge washer may be secured 
to the vehicle front vertical wall 122 of the door 
reinforcement 12 in view of molding the door reinforcement 
12, Even in this case, an operational effect similar to 
that of the above-described embodiment can be obtained 

In the door for a vehicle according to the invention, 
the door reinforcement is formed in a perimeter shape shaped 
in conformity with the contour of the door, and it is 
unnecessary to separately prepare reinforcing members and 
brackets in large numbers as in the conventional manner. 
Therefore, it is possible to easily and substantially 
reduce the number of component parts. In addition, the 
man-hour required for manufacturing the door can be reduced 
by simply ensuring the parts accuracy of the door. At the 
same time, since the rigidity of the door reinforcement 
can be easily enhanced, there is a large advantage in that 
it is possible to lower the manufacturing cost of the door. 
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